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1. Title of the Invention 

A METHOD FOR PRODUCING AZO LAKE PIGMENT 

2 . Claims 

(1) A method fbr producing an azo lake pigment, consisting 
of i 

supplying a reactor simultaneously and continuously 
with a diazo component solution or suspension which contains 
a lake forming agent, and a coupling component solution or 
suspension which may contain rosins or a surfactant to 
perform a coupling reaction; and 

continuously removing the reaction product from the 
reactor. 

(2) A method for producing an azo lake pigment according to 
claim 1, wherein the azo lake pigment Is a lake compound of 
a water soluble dye represented by a general formula ( I ) % 



(herein, R is a substituted or nonsubstltuted benzene 
nucleus or naphthalene nucleus having at least one -S0 3 H 
group or -COOH group and X is H or -COOH group). 
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3. Detailed Description of the Invention 

The present invention relates to an improved method 
for producing an azo lake pigment* More specifically, the 
present Invention relates to a method for producing an azo 
lake pigment, consisting of: supplying a reactor 
simultaneously and continuously with a diazo component 
solution or suspension which contains a lake forming agent, 
and a coupling component solution or suspension which may 
contain rosins or a surfactant to perform a coupling 
reaction; and continuously removing the reaction product 
from the reactor. 

The conventional method for producing an azo lake 
pigment is performed by first synthesizing a water soluble 
azo dye and then adding a lake forming agent, and if 
necessary, rosins or a surfactant. (See, for example, 
Japanese Publication for Opposition No. 47-35711.) 

However, based on the experience of the present 
inventors, the azo lake pigment obtained by the conventional 
method, when used for an application as a printing ink, for 
example, is Insufficient in coloration, gloss, and fluidity. 
Further, it requires very cumbersome production control due 
to variations in quality occurring on a batch basis 
particularly in industrial mass production. 

The present inventors have reached the present 
invention as a result of diligent study and examination In 
order to solve such problems. The feature of the present 
invention is in combining a step of supplying a reactor 
simultaneously and continuously with a diazo component and a 
coupling component in a prescribed ratio to perform a 
coupling reaction (hereinafter, referred to as a first step) 

2 
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with a step of continuously removing the reaction product 
from the reactor ( hereinafter , referred to as a second step) . 
The present inventors found that Intended industrial 
production of an azo lake pigment having a uniform and high 
quality is possible only when azo lake pigment is produced 
as described above. 

The method of the present invention is suitable for 
producing, particularly, a lake pigment of a water soluble 
azo dye represented by a general formula (I): 

OR Z 

O (I) 

( herein , R id a substituted or nonsubstituted benzene 
nucleus or naphthalene nucleus having at least one -SO a H 
group or -COOH group and X is H or -COOH group). 

Hereinafter , the method of the present invention will 
be described in more detail with reference to the lake 
pigment of general formula ( I ) . 

A dlazo component used in the first step of the 
present invention is obtained as follows. An amine 
represented by general formula (II)s 

R-NH 2 (II) 

(herein, R is as described above) is dlazotlzed with an acid 
or nitrite by a usual method. A lake forming agent Is added 
thereto to obtain a diazo component solution or suspension. 
The lake forming agent may be a water soluble metal salt 
such as calcium, barium, strontium, manganese, zinc, cadmium, 
magnesium, iron or the like. 

3 
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The coupling component Is obtained as follows. A 
compound represented by general formula (III)t 




(III) 



(herein, X Is as described above) Is dissolved as an 
alkaline aqueous solution. If necessary, rosin soaps and a 
surfactant are added thereto to obtain a coupling component 
solution or suspension. 

The first step of the present Invention consists of 
supplying a reactor simultaneously and continuously with the 
dlazo component liquid and the coupling component liquid at 
a prescribed ratio. Thus, the coupling reaction and lake 
forming, and roslnatlon and dispersion processes are 
performed simultaneously. 

The reaction temperature Is usually from 0 to 50°C, 
preferably from 10 to 40°C. Herein, the prescribed ratio of 
both components is usually a molar ratio in the range of 
aoupllng component /dlazo component - 1.00 to 1.20, 
preferably, 1.02 to 1.10. 

The second step of the present invention consists of 
continuously removing the reaction product obtained by the 
first step from the reactor. 

Basically, continuous removal in accordance with 
amounts of the dlazo component and coupling component 
supplied is required. 



4 
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A residence time of the reaction product in the 
reactor varies depending on the type of the pigment, the 
shape of the reactor , the volume of the reactor, or the like, 
but it is desirable to be set as short as possible from an 
industrial point of view. 

The shape of the reactor used in the present 
invention is not particularly limited and may be a tank type, 
tube type, or mixed type shape. However, a tank type 
reactor is preferably used. 

The greatest advantage of the present Invention is 
that It provides a target azo lake pigment having a very 
high quality and without variation in quality by having 
reaction conditions which are always stable irrespective of 
the scale of manufacture. 

The rosins or surfactant which are added if necessary 
in the first step of the present invention are usually mixed 
into a coupling component and then supplied to the reactor* 
However, they may be supplied simultaneously and separately 
from the aoupllng component. 

The pigment produced according to the method of the 
present invention, when used as printing ink particularly, 
gives better coloration, gloss, and fluidity compared to 
those of the pigment produced according to the conventional 
method. Furthermore, its hue is also vivid. Thus, its 
industrial value Is so high that it should draw more 
attention. (See Table 1, Table 2, and Table 3 below,) 

The pigment produced according to the method of the 
present invention is also preferable for use for 



5 
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applications such as coloring of a pigment, a fiber, or a 
synthetic resin. 

The production method of the present invention will 
be specifically described with examples and reference 
examples. Herein, the term "part" Indicates part by weight. 

Example 1 

130 parts of sodium 4 -methyl- 5 -ohlor aniline- 2- 
sulfonate were stirred and dissolved in 1800 parts of water 
at a temperature of 80-85°C. Then, 140 parts of 

hydrochloric acid (35%) was added thereto in 5 minutes, and 
then the suspension was cooled. 

An aqueous solution consisting of 100 parts of water 
and 39 parts sodium nitrite was added to the suspension at a 
temperature of 0-5°C in 30 minutes. Then, the suspension 
was stirred for 30 minutes, and 120 parts of calcium 
chloride (dlhydrate) was added. The obtained suspension was 
used as a dlazo component preparation liquid. 

110 parts of 0-oxy- naphthoic acid was stirred and 
dissolved In 60 parts of sodium hydroxide and 1,000 parts of 
water at a temperature of 20-30°C to obtain a coupling 
component liquid. A heated solution consisting of 50 parts 
of rosin, 300 parts of water and 7 parts of sodium hydroxide 
was added to the coupling component liquid. The obtained 
suspension was used as a coupling component preparation 
liquid. 

The diazo component preparation liquid and the 
coupling component preparation liquid were added to the 
reaction tank at 20-30°c and reacted so that the molar ratio 
of coupling component /diazo component was 1.05-1.10. The 

6 
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reaction solution was kept for a residence time of 60 
seconds, then taken out of the reaction system. The entire 
amount of the reaction solution was heated at 30°C for 60 
minutes, then filtered and washed with water. Then, the 
reaction solution was heated to 80-100°C and dried, and then 
pulverized to obtain 290 parts of a red color pigment. 

Example 2 

Instead of 120 parts of calcium chloride (dihydrate) 
used in Example 1, 220 parts of manganous chloride 
( tetrahydrate) was used. Except for this, similar processes 
as in Example 1 were performed. -Thus-, 292 parts of a red 
color pigment was obtained. 

Example 3 

Instead of 120 parts of calcium chloride (dihydrate) 
used in Example 1, 240 parts of barium chloride (dihydrate) 
was used. Except for this, similar processes as in Example 
1 were performed. Thus, 340 parts of a red color pigment 
was obtained. 

Example 4 

Instead of 120 parts of calcium chloride (dihydrate) 
used in Example 1, 210 parts of strontium chloride 
(hexahydrate) was used. Except for this, similar processes 
as In Example 1 were performed. Thus, 316 parts of a red 
color pigment was obtained. 

Example 5 

120 parts of aalclum chloride (dihydrate) used in 
Example 1 was reduced to 110 parts, and 30 parts of 
strontium chloride (hexahydrate) was added. Except for this, 
similar processes as in Example 1 were performed. Thus, 293 
parts of a red color pigment was obtained. 

7 
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Reference example 1 

130 parts of sodium 4-methyl-5-chloraniline-2- 
sulfonate were stirred and dissolved in 1800 parts of water 
at a temperature of 80-85°c. Then, 140 parts of 

hydrochloric acid (35%) was added thereto in 5 minutes, and 
then the suspension was cooled. 

An aqueous solution consisting of 100 parts of water 
and 39 parts sodium nitrite was added to the suspension at a 
temperature of 0~5°C over 30 minutes. Then, the suspension 
was stirred for 30 minutes. The obtained suspension was 
used as a diazo component preparation liquid. 

110 parts of 0 -oxy- naphthoic acid was stirred and 
dissolved in 60 parts of sodium hydroxide and 1 # 000 parts of 
water with stirring at a temperature of 20-30°C to obtain a 
coupling component preparation liquid. 

The diazo component preparation liquid was added to 
the coupling component preparation liquid while being 
stirred at a temperature of 20-30°C over 60 minutes* Then, 
stirring was continued for 30 minutes to complete the 
coupling reaction. 

Then, a heated solution consisting of 50 parts of 
rosin, 300 parts of water and 7 parts of sodium hydroxide 
was added to the coupling component liquid at a temperature 
of 20-30°C. 

Then, an aqueous solution consisting of 120 parts of 
calcium chloride (dlhydrate) and 500 parts of water was 
added to the coupling component liquid. The reaction 
solution was stirred at 50°C for 30 minutes, then filtered 
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and washed with water. Then, the reaction solution was 
heated to 80-100°C and dried, and then pulverized to obtain 
285 parts of a red color pigment. 

Reference example 2 

The dlazo component preparation liquid and the 
coupling component preparation liquid were prepared as in 
Example 1 . 

The diazo component preparation liquid was added to 
the coupling component preparation liquid while being 
stirred at a temperature of 20-30-C over 60 minutes. 
Stirring was continued for another 30 minutes. Next, the 
solution was stirred at 50°c for 30 minutes, and then 
filtered and washed with water* Then, the reaction solution 
was heated to 80-100°C and dried, and then pulverized to 
obtain 284 parts of a red color pigment. 

Reference example 3 

Instead of 120 parts of calcium chloride (dihydrate) 
used in Reference example 1, 240 parts of barium chloride 
(dihydrate) was used. Except for this, similar processes as 
in Reference example 1 were performed. Thus, 290 parts of a 
red color pigment was obtained. 

The results of comparison in drawdown of water-base 
flexolnk using the pigments obtained by above described 
methods are shown below. 
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Table 1 



Properties 


Hue 


Gloss 






Figment 










Product of 
Reference example l 


standard 


standard 


100% 


standard 


Product of 
Reference example 2 


approximate 


Rather 
inferior 


95% 


ADDroxliMt e 


product of Example 
3 of the present 
Invention 


rather 
vivid 


slgnlf ic 

antly 

superior 


110% 


significantly 
transparent 


Product of. 
Reference example 3 


standard 


standard 


100% 


standard 


Product of Example 
3 of the present 
invention 


rather 
bluish and 
vivid 


slgnlf ic 

antly 

superior 


110% 


eignif lcantly 
transparent 



(Note) Test method 

50 parts of a pigment and 200 parte of styrene malelc 
acid water soluble resin varnish were made Into a flexolnk 
using a ball mill. Drawdown was performed on paper to 
compare color. 

Example 6 

390 parts of 4 -toluidlne- 2 -sulfonic acid was stirred 
and dissolved into 3700 parts of water and 82 parts of 
sodium hydroxide. Then, 440 parts of hydrochloric acid 
(35%) was added thereto in 5 minutes, and then the 
suspension was cooled. An aqueous solution oonslstlng of 
450 parts of water and 140 parts sodium nitrite was added to 
the suspension in 15 minutes, and then the suspension was 
stirred for 30 minutes. The temperature was kept to 0-5°C 
during this process. 
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Then, 440 parts of calcium chloride (dihydrate) was 
added to the diazotlzatlon liquid. The obtained suspension 
was used as a dlazo component preparation liquid, 

390 parts of 0-oxy-naphthoic acid was stirred and 
dissolved in 1,200 parts of water and 187 parts of sodium 
hydroxide „ 

A heated solution consisting of 200 parts of rosin, 
lsoo parts of water and 24 parts of sodium hydroxide was 

added to this solution* -The obtained solution was used as a 
coupling component preparation liquid. 

The dlazo component preparation liquid and the 
coupling component preparation liquid were added to the 
reaction tank and reacted at temperature of 10-20°C so that 
the molar ratio of coupling component /dlazo component was 
1.05-1.10 . 

The reaction solution was kept for a residence time 
of loo seconds, then taken out of the reaction system. The 
entire amount of the reaation solution was heated at 50°C 
for 30 minutes, then filtered and washed with water. Then, 
the reaction solution was heated to 80-100°C and dried, and 
then pulverized to obtain 1045 parts of a red color pigment. 

Reference example 4 

The dlazo component preparation liquid and the 
coupling component preparation liquid are prepared as in 
Example 6. 

The dlazo component preparation liquid was added to 
the coupling component preparation liquid while being 

11 
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stirred at a temperature of 10-20°C over 60 minutes. 
Stirring was continued for another 30 minutes. Next , the 
solution was stirred at 50°C for 30 minutes, and then 
filtered and washed with water. Then, the reaction solution 
was heated to 80-100°C and dried, and then pulverized to 
obtain 1050 parts of a red color pigment. 

The results of a drawdown test of photogravure ink 
using the pigments obtained by above described methods are 
shown below. 



Table 2 



^"^^^^^ Proper t ies 


Hue 


Gloss 


Coloration 


Transparency 


Pigment "^^^ 










Product of Reference 
example 4 


standard 


standard 


100% 


standard 


Product of Example 6 
of the present 
Invention 


significant 
ly vivid 


rather 
good 


120% 


extremely 
transparent 



(Note) Test method 

20 parts of a pigment and 200 parts of polyamlde 
resin toluene solution were made into a photogravure ink 
using a ball mill. Drawdown was performed on cellophane to 
compare color. 



Example 7 

250 parts of 5-methyl-4-ahloranlline-2-sulf onic acid, 
1800 parts of water and 50 parts of sodium hydroxide were 
stirred and dissolved at a temperature of 80~85°C. Then, 
280 parts of hydrochloric acid (35%) was added thereto over 
10 minutes , and then the suspension was cooled. An aqueous 
solution consisting of 150 parts of water and 80 parts 
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sodium nitrite was added to the suspension over 30 minutes 
to perform diazotizatlon . Then, 240 parts of barium 
chloride (hexahydrate) was added to the diazotizatlon liquid. 
The obtained suspension was a diazo component preparation 
liquid . 

170 parts of 0-naphthol, 3,000 parts of water and 55 
parts of sodium hydroxide were stirred and dissolved at a 
temperature of 20-30°C, An aqueous solution consisting of 
50 parts of rosin, 500 parts of water and 25 parts of sodium 
hydroxide was added to this solution. The obtained solution 
was a coupling component preparation liquid. 

The diazo component preparation liquid and the 
coupling component preparation liquid were added to the 
reaction tank and reacted at a temperature of 20-30°C so 
that the molar ratio of coupling component /diazo component 
was 1 . 05-1 . 10 . 

The reaction solution was kept for a residence time 
of 60 seconds , then taken out of the reaction system. The 
entire amount of the reaction solution was heated at 70°C 
for 20 minutes, then filtered and washed with water. Then, 
the reaction solution was heated to 80-100°C and dried, and 
then pulverized to obtain 534 parts of a red color pigment. 

Reference example 5 

250 parts of 5 -methyl- 4 -chloranlline- 2 -sulfonic acid, 
1800 parts of water and 50 parts of sodium hydroxide were 
stirred and dissolved at a temperature of 80-85°C. Then, 
280 parts of hydrochloric acid (35%) was added thereto over 
10 minutes, and then the suspension was cooled. An aqueous 
solution consisting of 150 parts of water and 80 parts 
sodium nitrite was added to the suspension over 30 minutes 
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to perform dlazotization. The obtained suspension was used 
as a dlazo oomponent preparation liquid. 

170 parts of {J-naphthol, 3,000 parts of water and 55 
parts of sodium hydroxide were stirred and dissolved at a 
temperature of 20-30°C. The obtained solution was used as a 
coupling component preparation liquid. 

The dlazo aomponent preparation liquid was added to 
the coupling component preparation liquid while being 
stirred at a temperature of 20-30°C over 60 minutes* Then, 
stirring was continued for 30 minutes to complete the 
coupling reaction. 

Then, an aqueous solution consisting of 50 parts of 
rosin, 500 parts of water and 25 parts of sodium hydroxide 
was added to the coupling component liquid. Further, an 
aqueous solution consisting of 240 parts of barium chloride 
(hexahydrate) and 1000 parts of water was added to the 
coupling oomponent liquid* 

The reaction solution was stirred at 50°C for 30 
minutes, then filtered and washed with water. Then, the 
reaction solution was heated to 80-100°C and dried, and then 
pulverized to obtain 528 parts of a red color pigment. 

The results of a drawdown test of offset printing ink 
using the pigments obtained by above described methods are 
shown below. 
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The dlazo component preparation liquid and the 
coupling component preparation liquid were added to the 
reaction tank at 5-20°c and reacted so that the molar ratio 
of coupling component /dlazo component was 1.05-1 .10. 

The reaction solution was kept for a residence time 
of 120 seconds, then taken out of the reaction system. The 
reaction solution was heated, then filtered and washed with 
water. Then, the reaction solution was heated to 80-100°C 
and dried, and then pulverized to obtain 97 parts of a red 
color pigment. 
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